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Map of the Luquillo Mountains and San Agustin study areas in Puerto Rico
Temperature in degrees Fahrenheit (°F) may be converted to degrees Celsius (°C) as °C = (°F -32) / 1.8.
Datum
Vertical coordinate information is referenced to the North American Vertical Datum of 1988 (NAVD 88).
Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83)
Altitude, as used in this report, refers to distance above the vertical datum.
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Supplemental Information
Note to USGS users: Use of hectare (ha) as an alternative name for square hectometer (hm 2 ) is restricted to the measurement of small land or water areas. Use of liter (L) as a special name for cubic decimeter (dm 3 ) is restricted to the measurement of liquids and gases. No prefix other than milli should be used with liter. Metric ton (t) as a name for megagram (Mg) should be restricted to commercial usage, and no prefixes should be used with it.
Introduction Description of Study Area
Puerto Rico is located in the northeastern Caribbean Sea (18.2 °N, 66.3 °W) , with the Atlantic Ocean on its northern coast. The U.S. Geological Survey's Water, Energy, and Biogeochemical Budgets (WEBB) program study area in which most of these data were collected comprises the El Yunque National Forest and surrounding area of eastern Puerto Rico. Samples were collected in two forested watersheds, the Rio Mameyes and the Rio Icacos/Rio Blanco, on opposite sides of a ridge in the Luquillo Mountains on the eastern end of the island ( fig. 1 ). Elevation in both watersheds ranges from sea level to approximately 1,000 meters (m). Near sea level, land use is mixed pasture, moist forest, and residential, grading to completely forested within the boundaries of El Yunque National Forest. Forest type changes with elevation from tabonuco to palo colorado to sierra palm to cloud forest above approximately 950 m (Murphy and others, 2012) . The Rio Mameyes watershed is oriented northnortheast, and the basin is underlain by volcaniclastic bedrock (basaltic to andesitic volcanic sandstone/mudstone/conglomerate/breccia). The Rio Icacos/Rio Blanco watershed is oriented southsoutheast. The Rio Icacos is one of the headwaters of the Rio Blanco and is underlain by quartz diorite. The lower Rio Blanco basin is underlain by andesitic volcaniclastic bedrock. This report also contains a long-term rain isotope dataset from the San Agustin site, in north-central Puerto Rico ( fig. 1) .
Puerto Rico has a tropical climate dominated by easterly trade winds, and seasonal climate patterns affect the hydrology of the study area. The summer wet season is characterized by convective precipitation from tropical easterly waves, troughs, and cyclonic low-pressure systems, including tropical storms and hurricanes; in contrast, the drier winter season is characterized by trade-wind showers and frontal systems. The highest single-event rainfall totals tend to be associated with tropical storms, hurricanes, and cold fronts, although frequent low-intensity orographic showers occur throughout the year in the mountains. The stable isotope signatures of rainfall ( 2 H and  18 O) are broadly correlated with the weather type that produced the rainfall (Scholl and others, 2009; Scholl and Murphy, 2014) . 
Purpose and Scope
Stable isotope data can be used to determine interactions between climate, streamflow, and groundwater resources, and to characterize watershed residence times and streamflow generation processes. This report contains stable isotope datasets for rain water, cloud water, stream water, and groundwater, and is intended to supplement interpretive research publications from the Luquillo WEBB program, as well as other research efforts within the study area.
Methods
Field Sample Collection
Monthly Rain-Water Isotope Samples figure 1 and table 1, and the data are provided in table 2. Rain samples for isotopic analysis were collected in 20-liter high-density polyethylene (HDPE) rectangular carboys. An HDPE funnel was glued into the cap; funnel diameter varied depending on rainfall amount expected at each site. The funnel contained a small amount of polyester fiber to filter debris. Mineral oil was added to the carboy to make a 1-cm-thick layer over the water sample to prevent evaporation and subsequent isotopic fractionation (Scholl and others, 2009 ). Samples were collected by replacing the funnel cap with a spigot cap, positioning the carboy horizontally with the oil layer above the outlet, and dispensing the sample through a coarse, qualitative paper filter into a 60-mL glass bottle with a conical-insert cap. The filter paper served to remove residual oil from the sample. The volume of the entire monthly sample was then measured so that volume-weighted averages could be calculated, and to correlate with rainfall amounts measured in nearby tipping-bucket rain gages.
Monthly rain samples were collected for isotopic analysis from 1993 through 2013 at the San Agustin rain gage site (USGS 182328066423500) in the Florida municipality of north-central Puerto Rico ( fig. 1; table 1 ). Rainfall samples were collected daily by using a cylindrical clear-plastic rain gage with a 10-cm-diameter funnel. The daily samples were accumulated in 1-liter plastic bottles during each month and combined at the end of the month to produce a composite sample. The composite rainfall samples were kept closed and protected from sunlight to avoid evaporation and contamination. Monthly composite samples were filtered through a nonreactive silicon-based 0.45-micron pore-size capsule filter to remove particles and debris, and the aliquot for isotope analysis was stored in a 60-mL glass bottle with a conical-insert cap.
The International Atomic Energy Agency-Global Network of Isotopes in Precipitation (IAEA-GNIP) published cumulative monthly 
18 O values for rainfall at the San Juan, Puerto Rico airport for the period from 8/ 1/1968 to 4/30/1973 (IAEA-GNIP, 2014 . The rainfall isotope data from San Agustin from May 1993 through December 1995 were published in Rodriguez-Martinez (1997) . These data and subsequent analyses continuing to 2013 are provided in table 3 of this report. These represent the only stable isotope data for rain water that we are aware of from Puerto Rico during the 1994-2005 period, and the full dataset has not previously been published. Volumes of the monthly samples were not available for the dataset from 1994-2003, so monthly rainfall totals from the nearby station at Arecibo Observatory (NCDC-NOAA, 2014) , 20 km to the west-southwest and approximately 140 m higher in elevation, were calculated and are provided in table 3. In figure 2 , the San Agustin data are compared with the average value of the Luquillo WEBB samples for the approximately 8-year period that the two datasets overlap.
Cloud-Water Isotope Samples
Cloud-water samples for stable isotope analysis were collected with an active-strand cloud-water collector, similar to the design of those described in Daube and others, 1987 . The fan-driven cloudwater collector draws air across a set of cartridges strung with Teflon monofilament, and the impacting cloud droplets coalesce and fall into a collection trough and then into sample bottles. Rain, if present, is excluded from the sample. Samples were collected on Pico del Este while the site was immersed in clouds in September 2007, May 2010, and March 2013.
Stream-Water Isotope Samples
Stream-water isotope samples from the Rio Mameyes at USGS gage 50065500 (the site is also called Puente Roto) were collected monthly from 11/1/2007 until 3/9/2010, then weekly thereafter. Samples were also collected sporadically from the Rio Icacos upstream from USGS gage 50075550. Grab samples were collected from the bank of the flowing stream in 60-mL bottles with conical-insert caps. Site locations are provided in table 1, and stable isotope data are presented in table 4 .
Five sets of contemporaneous (collected during a 2-to 3-day period) stream-water samples from multiple sites along the length of the Rio Mameyes and the Rio Blanco/Rio Icacos and their tributaries were taken during different seasons in February 2006 , November 2006 , September 2007 , June 2008 , and January 2010. The samples were collected at different elevations in the watershed from near sea level to the headwaters, and sampling times generally represented baseflow conditions. Site locations are provided in table 1, and stable isotope data are presented in table 5.
Groundwater Isotope Samples
Groundwater samples were collected from available wells in eastern Puerto Rico, by using either a peristaltic pump or an installed pump. The larger wells were pumped until the specific conductance stabilized, then the sample was taken. The smaller, shallow wells were pumped until empty, then sampled between 12 and 24 hours later, after they refilled. 
Laboratory Analysis Methods
Hydrogen-isotope-ratio ( 2 H) analyses were performed by using a hydrogen equilibration technique (Coplen and others, 1991; Révész and Coplen, 2008a ). Water samples were measured for delta O-18 ( 18 O) by using the CO 2 equilibration technique of Epstein and Mayeda (1953) , which has been automated (Révész and Coplen, 2008b) . Oxygen and hydrogen isotopic results are reported in per mil (‰) relative to Vienna Standard Mean Ocean Water (VSMOW), and normalized (Coplen, 1994) on scales such that the oxygen and hydrogen isotopic values of Standard Light Antarctic Precipitation (SLAP) are -55.5 ‰ and -428 ‰, respectively.
Stable Isotope Data
Monthly Rain-Water Isotope Data fig. 2) . There was some variation in isotopic composition between the two records because the collection dates included different rain events, and a single site is being compared to the average of four sites from 2-to 1,011-m elevation. Overall, however, temporal variation in  18 O values in rainfall collected near San Agustin and in the WEBB study area in El Yunque were similar; the  2 H values (not shown) have a similar pattern. 10/11 15:45 -16.5 -3.59 11/17/11 15:50 -9.3 -3.02 11/22/11 16:15 -11.5 -3.19 11/30/11 15:20 -11.8 -3.18 
Cloud-Water Isotope Data
